Purpose: The purpose of this study was to compare smoking prevalence and risk factors of smoking between Korean and Korean-Chinese middle school students. Methods: Data was collected from seventh and eighth grade students from 12 schools in Korea and 6 schools in China. Descriptive statistics, Chi-square test, and t test were performed. Results: For data analysis 10,002 usable surveys were utilized. The smoking prevalence was higher in Korean-Chinese students than in Korean students. Risk factors, such as father smoking, friends smoking, gender, grade, academic achievement, alcohol use, and family income were associated with current smoking, and the differences in the two samples were significant. Korean-Chinese students were more likely than Korean students to have friends who smoked and a father who smoked. Smokers had a significantly higher rate of friends smoking, father smoking, and alcohol use. Korean-Chinese male students smoking prevalence was more than three times higher than Korean students. Korean students could sense a more anti-tobacco atmosphere in their environment. Korean-Chinese students were more likely than Korean students to perceive that it was easy to buy cigarettes and to smoke cigarettes in a public computer room. Conclusion: These results highlight the differences of smoking prevalence and risk factors between Korean-Chinese students and Korean students. The findings may help health educators and researchers to better understand adolescent smoking and risk factors cross culturally and aid in the development of more effective education programs, which could lead to preventing tobacco use among these populations.
Introduction
Tobacco use is one of the leading preventable causes of death in the world and one of the major public health threats the world is facing today (World Health Organization, 2008) . Adolescent smoking is a public health problem because it is more likely to result in adult smoking and to lead to smoking-related health problems later in life (Delener, 1996) . Adolescents who try tobacco, more than one-third will become daily smokers, and nearly 25% will become addicted (Wagner, 2000) . A third of those who started smoking as teenagers may die due to tobacco-related diseases, such as lung cancer and cardiovascular diseases (Centers for Disease Control and Prevention, 1996) . Early adolescence represents a critical time for prevention of tobacco smoking because smoking prevalence has increased the most between the ages of 13 and 15 (Paavola, 2006) . At this stage of development, it is important to be accepted by friends and to have a sense of crowd affiliation (Rudatsikira, Abdo, & Muulal, 2007) . Among young adolescents (aged 13e15), about one in five smokes worldwide (WHO, 2002) . In Chinese adolescents, 14.6% of male and 3.3% of female (M ¼ 12.7 yr) smoked in the last 30 days (Shakib et al., 2005) . In a Korean study, 7.8% of adolescents (aged 11e12) were smokers (Rudatsikira, Muula, & Siziya, 2009) .
The PRECEDE-PROCEED model provides a framework for this study. The main purpose of the model is to provide a systematic structure for planning and evaluating a health behavior change program (Gielen, McDonald, Gary, & Bone, 2008) . Information gathered in PRECEDE (predisposing, reinforcing, and enabling constructs in educational/ecological diagnosis and evaluation) guides the development of program goals and objectives in the implementation phase of PROCEED. For educational and ecological assessment, the factors that predispose to, reinforce, and enable the behaviors should be identified. The predisposing factors include knowledge, attitudes, beliefs, values, personal preferences, existing skills, and self-efficacy that provide rationale or motivation for the behavior. The reinforcing factors are those factors following a behavior that provide continuing reward and incentive for the persistence or repetition of the behavior including social support, peer or parent influence, and vicarious reinforcement. The enabling factors are antecedents to behavioral or environmental change that allow a motivation or environmental policy to be realized. They can affect behavior directly or indirectly through an environmental factor (Green & Kreuter, 2004) .
In this study, the PRECEDE model was employed to examine demographic factors, predisposing factors (intention to smoke, refusal skill, and self-efficacy), reinforcing factors (smoking behavior of parents and close friends) and enabling factors (smoking-related environment).
A number of studies have examined the prevalence of smoking and explored various aspects of smoking among adolescents in Korea and China (Kim, 2005; Shakib et al., 2005; Weiss et al., 2006) . However, none of these studies are cross-cultural, and no data are currently available on smoking behavior among Korean-Chinese adolescents.
Previous studies have identified a number of factors associated with adolescent smoking. Parental smoking was significantly associated with a higher risk of smoking initiation in adolescents (Gilman et al., 2009; Lloyd-Richardson, Papandonatos, Kazura, Stanton, & Niaura, 2002) . Adolescents with both parents being current smokers were four times more likely to be smokers compared to adolescents with parents who had never smoked (Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004) . Peer influences are especially strong during adolescence, the period of highest risk for smoking initiation. Studies have provided consistent evidence of the association between smoking by friends and adolescent smoking (Bricker, Peterson, Sarason, Andersen, & Rajan, 2007; Soteriades & DiFranza, 2003) . There are positive relationships between alcohol use and poor academic performance and smoking (Chung, & Chun, 2010; Engels, Scholte, van Lieshout, Kemp, & Overbeek, 2006; Yu et al., 2009 ). While it is common during adolescence to drink but not to smoke, it is unusual to smoke and not drink (Orlando, Tucker, Ellickson, & Klein, 2005) . Adolescents with a lower socioeconomic status were much more likely to smoke than their middle and upper-middle class counterparts (Bener & AlKetbi, 1999; Dodu, Koivusilta, Rainio, & Rimpelä, 2010) .
Korean-Chineses in China
Korea and China are geographically close, which has led to the development of close cultural ties between the two countries. Although both countries share a similar cultural heritage, the two societies are separated by different political ideology. Korea has a democratic political ideology and China maintains a communist political system (Park & Kim, 1998) . Korean-Chinese have been given the right of local self-government and can maintain their own culture and language. They are, however, not given full and equal access to economic, social, and political opportunities (Han & Kuen, 1992) . Korean communities in China have undergone a process of continuous adaptation to the changing sociopolitical environment (Kwon, 1997 (Park & Kim) . A common language is one of the most important factors at work behind this strong ethnic identity and cultural consistency. Language is not simply a means of communication, but also a basic determinant of the mode of thought and behavior (Kwon) . Multicultural attitudes and behaviors can develop when aspects of one culture are exported to another culture. However, it is incorrect to assume that all people who share a common ethnic identity or nation of ancestry will also share the same culture, values or beliefs (LaFromboise, Coleman, & Gerton, 1998; Phinney, 1998) .
Thus, it would be valuable to conduct a study on smoking comparing adolescents from the same ethnic origin but from two different living conditions and nations (i.e., Korean nationals and ethnic Koreans living in China), because cultural norms may influence the prevalence of smoking (Trabi, Yang, & Li, 2002) . The purpose of this study was to examine differences of smoking prevalence and associated factors of smoking between Korean and Korean-Chinese middle school students.
Methods

Participants and data collection
The target sample was seventh and eighth grade students in China and Korea. For Korean-Chinese students, six Chosunjok (Korean-Chinese) schools were selected from the Yanbian region in China. For the Korean sample, 12 schools were selected from Seoul, Gyonggi, and Inchon. Approval for the study was obtained by the Institutional Review Board from the College of Nursing within Seoul National University. The principals or responsible teachers of the participating schools permitted a survey targeting students in their schools. Data were collected in classroom settings in both countries. Participation of the students was voluntary. Anonymity and confidentiality were assured. A self-administered questionnaire was completed by each student. The survey procedure was under the supervision of experienced investigators. Completion of the survey implied consent.
Questionnaire
A survey questionnaire was developed by a research team based on reviewing previous publications. Smoking status of the students was defined as follows: "never smokers" were students who had never smoked in their lives, and "smokers" were students who currently smoked.
Self-efficacy is a cognitive-affective construct that serves as an expression of self-confidence with one's abilities to attain a desired goal. Bandura (1986) originally defined self-efficacy as a capacity "to organize and execute courses of action required attaining designated types of achievements" (p. 391). Thus, three items were used to assess the level of confidence about being able to refrain from smoking in emotional, social and conditioned situations. Items, which included a statement such as "I would not smoke even if a cigarette was in front of me," were measured on a 0e100 point scale. A high score represented high self-efficacy.
Smoking-related environment was assessed with six items such as it was "easy to buy cigarettes", and "easy to smoke cigarettes at home", with scores ranging from 0 to 10. Lower scores represented an anti-tobacco environment.
Statistical analysis
Data were analyzed by the statistical software SPSS (version 18.0; SPSS Inc., Chicago, IL, USA). Descriptive statistics were calculated on the demographic variables to describe the sample. Chisquare test or t test was applied to test differences of associated factors by country. Statistical significance was defined as p < .05.
Results
Valid questionnaires (N ¼ 10,002) were used for final statistical analysis: 7,887 Korean students (KS) and 2,115 Korean-Chinese students (KCS). Table 1 shows the demographic characteristics of the sample. The grade distributions of the KS and KCS were similar. The gender distribution was different between the two groups (60.7% vs. 43.3% male representation for KS and KCS respectively). KS reported higher parental education levels compared to KCS. The economic status of KS was higher than KCS, and the difference was significant (p ¼ .000). As expected, 93.5% of KCS reported having no religion. In China, as a communist country, the government allows a limited degree of religious freedom (Table 2) .
Participant characteristics
Associated factors of smoking: predisposing, reinforcing, and enabling factors Predisposing factors and smoking prevalence
As shown in Table 2 , current smoking was significantly more prevalent among KCS than KS (5.1% vs. 2.5%). Smoking rate increased with advancing grade and boys reported a higher smoking rate than did girls in both countries. The highest smoking prevalence was found among Korean-Chinese boys (9.9%), and the lowest was among Korean-Chinese girls (1.4%). Smokers among Korean-Chinese boys were over three times higher than Korean boys (9.9% vs. 3.0%).
The group difference of academic achievement was relatively constant in the two samples. Students who reported low academic achievement were at a higher risk of smoking. In the smoking group, 39.3% of KS and 48.1% of KCS reported that their academic achievement was "below average". However, in the never smokers, 24.1% of KS and 26.9% of KCS reported "below average". Economic status was measured by family income. Overall, smokers reported lower family economic status compared to never smokers. However, among the smokers, difference between KS and KCS was insignificant (p ¼ .256). Alcohol use was a strong risk factor for smoking, especially in KCS. Compared to never smokers, significantly higher percentage of smokers had used alcohol (70.3% of KS vs. 89.6% of KCS) and there was a significant difference between KS and KCS by smoking status (p ¼ .000).
As shown 
Enabling factors: Smoking-related environment
The comparisons of smoking-related environment are presented in Table 4 . Access to cigarettes was associated with a higher risk of smoking in both samples. Among the smokers, KCS were more likely than KS to perceive that it was easy to buy cigarettes and smoke in a pulic computer room (p ¼ .000). In both samples, smokers and never smokers, KS could sense a more anti-tobacco atmosphere in their environment than KCS (p ¼ .000).
Discussion
This study attempted to compare the differences in smoking prevalence and associated risk factors of smoking in Korean and Korean-Chinese middle school students.
Current smoking
The current smoking rate (2.5% in KS and 5.1% in KCS) was much lower than previously reported. KCS tended to have a higher smoking prevalence than KS. This may be due to the fact that Korean public health agencies and voluntary health organizations have diligently advocated against tobacco use and promoted the restriction of cigarette smoking in public places. China consumes more than 37% of the world's cigarettes and has a male smoking rate of almost 60% (Shafey, Eriksen, Ross, & Mackay, 2009) . Offering cigarettes to one another is a means of social and business interaction and a friendly gesture in Chinese culture. Employees may be offered cigarettes to their bosses or other colleagues and refusal would be considered very rude. Cigarettes are often the gift of choice for special occasions (Zhang, Wang, Zhao, & Vartiainen, 2000) . Thus, tobacco control advocates must work to change norms around tobacco's meaning in Chinese society (Malone, 2010) .
Predisposing factors
Gender difference
The study findings showed significant gender differences in smoking prevalence rates. There are remarkably more KCS boys than girls who smoke (9.9% vs. 1.4%) compared with KS (3.0% vs. 1.8%). This finding is consistent with previous findings reported in China and Korea (Park & June, 2007; Yang et al., 2004) . Gender differences may be due to different perceptions communities have a Intention to smoke, "I will never smoke in my life"; b High score represent high self-efficacy (range: 0e100); M(SD) and t(p). towards male and female adolescent smokers. Korea and China share a similar cultural heritage in which smoking is a traditionally acceptable behavior for males but not for females. At social events in Chinese homes, having a cigarette after a meal is customary among male groups, and male guests are routinely offered cigarettes (Chen, Unger, & Johnson, 1999) .
Academic achievement
Association of self-reported academic achievement with smoking is consistent with previous results. Those who had the lowest school achievement smoked the most (Martins & Alexandre, 2009 ). Chinese adolescents with lower grades were at higher risk of early smoking initiation . School performance was a strong determinant for becoming a smoker (Crowe, Torabi, & Nakornkhet, 1994; Osaky, Minowa, & Mei, 1999) .
Family economic status
Current smokers reported low family socioeconomic status (SES) in this study. Previous studies have documented similar results (Bricker et al., 2007; Charu, 2010; Soteriades & DiFranza, 2003) . However, other studies reported that parental SES was not significantly associated with adolescent smoking (Friestad & Klepp, 2006; Tuinstra, Groothoff, Van den Heuvel, & Post, 1998 ). Although the parental education level of KCS was lower than that of KS, the education level of these Korean-Chinese parents was significantly higher than that of other ethnic groups in China. The results support the importance of targeting smoking prevention programs on high risk groups such as those with poor school achievement and alcohol use as well as low family SES.
Alcohol use
The prevalence of smoking and use of alcohol was significantly associated. This result is in accordance with most other studies (Jackson, Sher, Cooper, & Wood, 2002; Paavola, 2006) . Alcohol use and tobacco use were associated reciprocally among European adolescents (Wetzels, Kremers, Vitória, & de Vries, 2003) and Korean and Chinese adolescents (Lee & Tak, 2005; Unger et al., 2001 ).
Intention to smoke, Refusal skill, and Self-efficacy
Compared to KCS, a higher percentage of KS reported intention not to smoke and strongly refuse when cigarette smoking was offered by friends; they also sensed a more anti-tobacco atmosphere in their environment. In a previous study, Chinese adolescents with lower refusal self-efficacy were approximately 5e17 times more likely to be lifetime or current smokers than those with higher refusal self-efficacy (Ma et al., 2008) . The result that KCS' intention to smoke was high could be linked to Chinese culture. In China, among men sharing cigarettes with others is perceived as a gesture of hospitality and a symbol of willingness to get to know each other (Weiss et al., 2006) . China has a smoking culture that imposes strong social pressure on men to smoke (Zhang, Wang, Zhao, & Vartiainen, 2000) . Thus, findings in this study suggested that Chinese boys may follow their adult models.
There are contradictory findings that KCS smokers had a higher smoking prevalence but also reported higher self-efficacy. This result might be explained by the possibility that KCS were influenced by smoking culture in China and valued social acceptance but their confidence to refrain from smoking was higher than KS. Further, it is possible that they may have overestimated their level of self-efficacy, particularly if they had not yet tried to quit smoking.
Reinforcing factors Father and friends smoking
Smokers are more likely to have fathers and close friends who smoke. This finding is consistent with previous studies which found that parental smoking was significantly associated with adolescent smoking in a Korean sample (Lee & Tak, 2005 ) and a Chinese sample (Hu, Flay, Hedeker, & Siddiqui, 1995) . Having close friends who smoke provides both social opportunities and the availability of cigarettes to adolescents (Bricker et al., 2007) . Having family members who smoke provides young people easier access to cigarettes and has a powerful psychological impact on the young, creating a mental image that smoking is an acceptable norm (Scragg & Glover, 2007) . Prevention efforts on smoking among adolescents should focus on their smoking parents and strategies targeted at parents may help limit the uptake of smoking by adolescents.
Enabling factors Smoking related-environment
Smoking KCS had higher perception that it was easy to buy cigarettes and smoke in a public computer room. China has introduced a number of bans and restrictions regarding advertisement, sale, and use of cigarettes. However, enforcement of all of these regulatory efforts remains an ongoing challenge. A study reported that more than 90% of the young smokers were able to buy cigarettes despite a ban on selling tobacco to children under 18 (upi.com, 2008) . Findings in this study suggested an urgent need for enhanced policy development, and monitoring and enforcement of the laws regarding tobacco control in China. The present study had several limitations. First, these results are based on the adolescent self-reports. Despite the anonymity of the survey, self-report bias may have altered the results of this study. It is possible that students overestimated or underestimated their smoking status. In addition, the collection of parental smoking data from students may have resulted in errors in measuring parental smoking status. Smoking among females was relatively rare, and it is possible that cultural unacceptability of smoking influenced them to under-report their smoking. Because the results are based on a sample of middle school students from northeast China and the central region of Korea, findings may not be generalizable to adolescents in other areas. Second, the crosssectional study design limits generalizability of results, and they do not prove a causal association between smoking and risk factors of smoking.
Conclusions
The information provided by this study may help health care providers and researchers: (a) better understand tobacco use crossculturally among Korean and Korean-Chinese adolescents, (b) aid in the development of more effective tobacco intervention programs, and (c) design tobacco-control policies that target adolescents to reduce the present and future health burden of smoking in both countries.
Due to the lack of restriction on tobacco advertising and warnings about the effect of smoking, it is expected that tobacco use may get worse in China. Researchers, educators, and policy-makers should work collaboratively to promote comprehensive tobacco education among younger populations. Efforts in helping young adolescents to establish healthy lifestyles is crucial, and should start before the risk behavior develops and becomes established (Wen et al., 2005) . Community health professionals need to work together with teachers and parents to set good examples for school-aged children and to provide them with education and a nonsmoking environment both at home and at school (Loke & Wong, 2010) . Nurses can play a critical role in tobacco control by educating the public regarding the potential harm from tobacco. In addition to providing health education, nurses can also support legislative efforts to reduce the impact of tobacco marketing aimed at children and adolescents (Sarna, 1999) .
This study provides the first known data concerning differences in smoking prevalence among adolescents with the same ethinicity but live in different countries. Further research is needed on how prevention programs can be made more relevant to KoreanChinese adolescents.
